The treatment of bleach effluent from pulp and paper Industry for COD, colour and AOX removal was investigated using Ultra violet/Hydrogen peroxide process photocatalysed by Titanium dioxide. The Ultra violet / Titanium dioxide process was able to remove 48% and 37% of COD and colour. The combined process of Ultra violet/Hydrogen peroxide process photocatalysed by Titanium dioxide was found to be more effective in the removal of COD and organics compared with the individual processes at a pH of 7. The combined process of Ultra violet/Hydrogen peroxide process photocatalysed by Titanium dioxide showed the COD colour and AOX removal efficiency of 76%, 78% and 45% respectively.
Introduction
The pulp and paper industry comes under twelve most polluting industries in India due to the huge quantity and quality of wastewater generated (Singh and Thakur, 2004) . The manufacturing processes in the pulp and paper industries produce about 80 m 3 of wastewater per ton of pulp produced (Almeida et al., 2004) . More than 250 chemicals have been identified in effluents that are produced at different stages of papermaking (Ali and Sreekrishnan, 2001 ).
Among the various sections in pulp and paper mills, the bleaching section is considered to be the most polluted. During this stage, chlorine or chlorine dioxide is used to bleach pulp and release chlorinated and nonchlorinated compounds from lignin and wood extractives. Typically, these effluents contain high concentrations of chlorophenolic compounds, chloroacetones and chloroform, which are colored and is assisted by high concentration of hydroxyl radicals generated in the process (Metcalf and Eddy, 2004) .
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The objectives of the study was to treat the bleach effluent sample by Ultra violet/Hydrogen peroxide process photocatalysed by Titanium dioxide for the removal of Organics and Colour and to study the effects of various operational parameters such as control conditions, pH, catalyst dosage, catalyst reuse, Hydrogen peroxide concentration and contact time.
Materials and Methods
Bleach effluent from pulp and paper Industry
Bleach Effluent sample was collected from the Kraft process of pulp and paper industry, where the industry used sugarcane bagasse and hardwood as the raw material.
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Ultraviolet/Hydrogen peroxide/ Titanium dioxide processes
A Heber immersion batch photoreactor (UV) supplied Heber scientific, Chennai with a liquid volume of 1L capacity was used. The reactor was placed in a photo chamber. A 400 W medium pressure mercury lamp with emission wavelength 365 nm was used as a light source in the photoreactor. Because temperature of the lamp influence on UV dose rate, the lamp chamber was cooled by circulated cold water and the temperature of the lamp was maintained at 20°C throughout the experiment. The cold water was supplied by the cooling water supply setup made by LAUDA GMBH & Co, Germany of type WKL 230. 1 mL magnetic stirrer supplied by Remi equipments private Ltd was kept below the sample tube for continuous stirring to get homogenous mixture. A 500 mL of wastewater sample was taken and required dosage of photocatalyst was added. Then the mixture was stirred for 5 minutes using magnetic stirrer to get a homogenous mixture. Then the sample was taken in the photoreactor. The cooling water was allowed to circulate around the UV lamp in the photoreactor. The magnetic stirrer was kept under the sample tube and switched on. The UV lamp was switched on and the photocatalysis sample was taken at required time interval. The sample was centrifuged at 2500 rpm for duration of 20 minutes.
Analytical control
All samples were submitted to colour and COD analyses. The effluent discolouration was evaluated by measuring the absorbance at 465nm, 525nm and 620nm with a UVVIS spectrometer.
Results and Discussions
In at various time intervals. It was found that that degrade+ation efficiency of COD of the bleach effluent was found to be 40% after the first hour of treatment; it was 46% after the second hour of treatment, 59%
after the third hour of treatment and 75% after the fourth hour of treatment. The degradation efficiencies based on the COD removal were calculated and they are illustrated in Figure. 
Conclusions
Degradation of bleach effluent from pulp and paper industry wastewater is effective using Ultra violet/Hydrogen peroxide process photocatalysed by Titanium dioxide.At optimum conditions the maximum COD removal efficiency of 76 % and colour removal efficiency of 78%was achieved after 4 hours treatment at a pH of 7 in the Ultra violet/Hydrogen peroxide process photocatalysed by Titanium dioxide. The photocatalytic process can be considered a suitable alternative to the removal of organics and colour from the bleach effluent of pulp and paper Industry.
